Differential roles of basolateral and central amygdala on the effects of uncontrollable stress on hippocampal synaptic plasticity.
The amygdala is considered central in mediating stress-related changes of hippocampal functions. However, it remains unclear whether different amygdala subnuclei have different roles in coordinating stress effects. Here, we report that stress exposure caused an immediate increase of extracellular signal-regulated kinase (ERK)1/2 phosphorylation in the hippocampal area CA1 and the basolateral amygdala (BLA) and after a delay in the central amygdala (CEA). Exposure to the novel environment following stress increased ERK1/2 phosphorylation in the CEA, but reversed the stress-induced increase of ERK1/2 phosphorylation in the hippocampal area CA1 and the BLA. Either ERK1/2 inhibitor U0126 or N-methyl-D-aspartate (NMDA) receptor antagonist DL-(-)-2-amino-5-phosphonopentanoic acid (APV) administration into the BLA, but not the CEA, blocked the stress effects on hippocampal long-term potentiation (LTP) and long-term depression. Novelty-exploration-induced reversal of stress effects was prevented when animals were injected U0126 or APV into the CEA, but not the BLA, before subjected to the novel environment. The ability of novelty exploration to reverse the stress effects was mimicked by intra-CEA infusion of NMDA. These findings suggest that BLA ERK1/2 signaling pathway is critical to mediate the stress effects on hippocampal synaptic plasticity; the activation of CEA ERK1/2, in contrast, appears to mediate the reversal of stress effects.